IntroductIon
Type 2 diabetes mellitus is a prevalent disease with significant morbidity and possible mortality if left uncontrolled. 1 Minority populations and those of low economic status have been shown to have higher prevalence of diabetes, [2] [3] [4] [5] [6] worse glycemic control, [7] [8] [9] [10] [11] [12] and increased complications. 2, 3, [13] [14] [15] It is unclear whether race and economic status are independent risk factors for poor glycemic control. Some suggest that economic status has a stronger association with diabetes prevalence and control than race, 16, 17 whereas others suggest that race may play a larger role. 9 Recent health care system reforms that provide increased access to primary care offer significant reductions in barriers to entering the health system but do not necessarily fully mitigate the deleterious effect of adverse social circumstances on health. We undertook an analysis of disparities in diabetes prevalence and control by clearer understanding of the impact of each of these social determinants may not only guide interventions at the social policy level, but also inform health system leaders and providers on the potential value of developing services tailored to the specific needs of their patients.
The purpose of this study was to determine if race is an independent risk factor for glycemic control among diabetic patients after adjusting for economic status using zip code of residence as a surrogate for income level. Data analysis showed a significant trend in the prevalence of diabetes related to income level, with the highest income quartile having the lowest prevalence of diabetes (P<.001; Figure 1) . A difference was also seen among White patients (P<.001) but not among Black patients (P=.214). White patients had a statistically significant lower prevalence of diabetes than Black patients at all income levels.
Methods
White patients had a lower average A1c level than Black patients in all income quartiles (P<.001; Table 1 ) There was also a statistically significant trend in A1c level There was a significant trend in prevalence of uncontrolled diabetes among White patients related to income level, with the prevalence of uncontrolled diabetes being inversely proportional to income level (P<.001; Table 2 ). White patients had a lower prevalence of uncontrolled diabetes compared disease when compared with White patients. Reasons for this disparity deserve further investigation. Our study does not support two prominent theories that economic status 17, 20, 21 and insurance status 6 are the main associated factors. While it is retrospective and therefore cannot address causation, we attempted to control for economic status by stratifying patients into income levels based on zip code. Furthermore, the effect of insurance was minimized as a confounding factor, as nearly every patient included had insurance. Some prior studies have found similar results after controlling for economic status. 17, 22, 23 Our finding that race has an independent association with diabetes prevalence and control is important for characterizing and addressing the underlying causes of health disparities in diabetic patients.
Notably, we found that economic status is associated with prevalence and control of diabetes in White patients, but not in Black patients. While prior studies have also demonstrated an association between socioeconomic status and disease, 12, 17, 20 our study is unique in that this relationship was significant only in White patients. Possible explanations for this finding include biological factors outweighing income factors, [24] [25] [26] [27] societal barriers, 21 cultural differences, 6, 28, 29 or inadequacy of zip code to accurately reflect socioeconomic status. 20 In addition, we have demonstrated that access to care alone does not seem to be the sole factor associated with racial disparities in diabetes. Although it certainly has been demonstrated in previous studies that access to care makes a difference in the quality of treatment, 30, 31 it does not appear to be enough to bridge the gap in diabetic health disparities. 10 Others have postulated reasons for this including the comprehensive and dynamic nature of access to care that includes many aspects instead of just mere "access." 17, 22 The Institute of Medicine report, Unequal Treatment: Confronting Racial and Ethnic Disparities in Health Care, 23 found that a consistent body of research demonstrates significant disparities in the quality of care that is provided in the US health system, highlighting the disturbing trends that continue today.
There were some limitations to our study. Since our definition of diabetes was based on two ICD-9 codes, we may have included some non-diabetic patients that may have been miscoded, and some diabetic patients may have been missed. Furthermore, a retrospective review of medical chart data collected for clinical purposes has known limitations; however, we believe that these findings will inform future prospective investigations as well as quality improvement interventions. 
dIscussIon
We found that in a large, diverse patient population, race had a significant association with diabetes prevalence and glycemic control, even after controlling for economic status based on zip code. Black patients had a consistently higher prevalence and worse control of the
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observed gaps in quality. Future studies could also focus on identifying effective approaches to addressing the social factors that adversely affect patient ability to manage their disease, including medication access, lifestyle changes, and participation in diabetes education services.
